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V . ^ * 
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-£-lf tlf -y^' 
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J? C l Or't/l -(3- J 0 ) 

-« £> i/u t^r jci j> 

f G" (^ iLyCjl £ l^by \$\ 

(4-J^)l/(y delivery valve ^ 
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C^lf ll£ |lyjl/y^£i,.u l/ 
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\JAj) < \jf‘\ J&*£\ ^ 

<£- wXl _ suction valve IS’’ 

7 •* M ♦ 

-do- J^) 

U$ lib suction valve/? 

(/J (3 i J j^ wjCt/^V^ 4__ Jt 

7 ** ♦ 

yJOlvUc^J , Llf^ , — ( 11- 

-ifjtMe-J'toXifty -Wir 

A ^ <0^ 

{fJ‘j£\ijZ Jfij’iflfijt 2—*?A.j)i "££ Jj )* 

?j? 2^ ^r'w-Jy J<L $ 
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<Cji% 

L%L 

*t ** 

Cr 3 Ji sj> <l-/,£- o*£ 

(JUvj Zl Ox-jlv -l/^U <£— ' 
ycJ*<£-L/^ «^-lf ^^(^ 5 J^l>( 3 ^>*l 


Ik-J-yC (J Uvj Z l 


(/‘ J -jCjTi tjt \£M £ L~ \J 

U -(3 - ffiS^-X ' U&> Uf 1 ( J / 


sJ^Xy^^di b/jtX lS‘ uv/v^j/’ 

Jy*l £j&> S J> ' J ~f- * -if 

&{y £ [conservation of momentum) 

lyfijXs'iS*^ J -4 


tlJ^ctf*'lJfJf/lJ'j -( 4 -(J^)jf 2 ^k 

V ** 

-<Ljf 0 j< 





L Jjl 

•» i ^ * * * ** — 

A JH c/l -jf 2^lXrU <d? (T h 
j? <=- i- i^-J -c£ J* d t//^ 5 
4 (/(/" -t£ & &/*?? t c//^ 

l/ ( ^jfsf -t^l (J^ {Jf^j [? f (cycle)— 

<L~r*ijZ w CC<£_ U u£jyjj l 

* L ♦ tf v 


♦ 7 * 


(j£/u j>\ £- i* &>-& 6 j^a 

/ jwj k_S<L-t^J ^ ^f- 
-Ai^ 4>£ i- jp 

s 

£( )y c^jO^ (jC/^ u>^ Zl j'l 

Jf )i>y i -Jj’tS t/ d* l fff jsti djf 

J»\ffjZL*fiui/£{^\.kL _(3- 

-*£^1^15^3,2, !<// tx/jtM 


'& tf J?> J>\2,\ JPJfr, 6yns$k. 

* * *• 

') ^ififsO^U^f t^'^r' 1 -(4-J^) 

xf<£ i tfjj'/xfz . 1 i tfd^ -(5-J^) 

J\sf-3if ji\2iff 2L >(TI 

*• H V 

C^U'l -J^lf 

ut L- £5 J}i4 if y <- J Jil L 

“ tf M 

jfsUKdl 

£rif 




j>h if 


-t ft!—* 
** 


^ Jt ’- Jt ^ t$l 

^ \Jj\(S) j>\ J& l 6'tjJ>l(2)kjiJ'eJ'. 

♦ # ** 

4 

- 1 1^/^ IfjJ $rCj l2__ C < ( 4 ) a- tj*'- tyi 

tyj\shf300 (iy. £f,&jlLXjS} 

■ ♦ « 

(3 )-t/i)U&/)l* ;; >Z’<iJfv i&jjbij 
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\J\sjsJ'l (4) 

♦ (v 

(2) J>f (1 x-%\ ( 1 ) iTt &J t C t_ 

&*$< ^Lg(4)L#(3)J*i$z~<L-J;l 

-/ 

Z-l/ / [Jij£ c-/£j)\ J? (1 ) : A liijf 

A^U 3 ) u$ uf A tJbr (2 )ut 

jCs * L.\f> f £ tf- / 

** i 

A f C> s 
- 6£ 





04JJ r } t/JCiA jC\f\ 

^&yi &j)j*\£ jb \jt \J\ 

S-^As 1 ^^ 


£. 20x10 

•JP')-U^b £-. <zL /ssc— 

«V ll (3i sj) iS JU wi -( 1 
c3kv> u'l/uvtf'cL £ J^j)f ( i~\J " ) 

ijZ j£ A- -ijy'UFtzfi) 

J$f\S A ^ 

fajityCfa -(5 
-(/ J>r i£ (Jl- 4 0 k/^bu' 

iTtoe- ijAl 1 (/• •_-*> 


-<f- 

c^<f- l/Ji^i c/ft 
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£~SaJ 

J/'J/jVjI l^f {jfjbjlpj *£\ L-fd2 

** •» ♦• 

-Lu¥^£Au4 

Aj i y iJjjj }£ {J^j?\ 

* V ? ^ ^ M 

iff j? ^ tiy" i/i -( l- W'tb' 

MS 

Uyuj»£(Jc SJ&i'd-xijyStJP 

WljSftfolfc -(3-J^)iWL<=_ 

-V (if J/jCl Ji j If Jy£ 1 0 

y 44 jci r t/i 

£ l^/4< If t* Z/A/UjJ'V 

y <L~yt dL. (Jc / )A ( 

V 

iS lj d^c -(8-J^)jj 

2-J Jt ^ — /U£j g, _(/ ^_T 

\j (perisitence of vision) 

[f‘M L i^U LJk £.\f [/pc-# 





{JjJ'tfj/lS ’J? jCOj ifc/l) do'lf Jlfcj? 
2 - ' dr jt do 

d J>fdu>% lM^Ji^i ^>(/i 
ufbs^^dd-Af^X-jt £fd<L 


U Jji'ez- Qrd'd- Z-\/j ut 10 - Jp 

~ui£u/C 

(jfcd^S'dddjzf&JfjfiJL Ivt* 

- 1(5 j J diJ’/tfdZy iyt 


t>^Ck; y y (/” J; (j£ (_/*! 


(Ji if JrdijUjC^ 

» • i 

4 - y c^‘c^ ^^>1/ 







cT^tifw C\ 

jt ctu & jci & t £ r/M 

~Su/ 

(jil £} ~yi £/£ ^ tff l /* 

<Ji £ JH \J "♦ ikj *_✓( 

if Uv^^ ( -* A < j/* -f 1 

/#£ Jg/utfC wiX 

l/l -( 1 - ij- 

$U«£ uJj^ if J&* if (*/fc Jl^ ^/Or' 

<—/jf.£ [J*$ & L-y*jZ\ 

▼ T *• 

\j\Sjf \jj£ j>\ iji ij^j) £ jiSf* 1 

^ w ^ - ( 3 - ^ ^ 

-(4 -{Jf* )y! k-^U if;>*l tj ^ssy^S <{~j 

yt 2 ^ 1 5})f&rjC\ 






-f- Jif Jjrjt/* 

/ji^UJsj -£-dl 

<1 -J\i l/ce-'U' Jil Jl) iLi jt 

J-k 

>j^^l J?\ 

r ? v ** 

<L y^/ > UO j i jj £ s^jTi ijf i_ /Jl Zl 

.(1- J^vti 

-l£lf 

ty/ */ jC\ *. L/ f jx Jr 

?f- c/l^ if JiJ i/ ( -(3-J^) 
-</)* 2^/Jb>i /ru^ £ i/i 

Ji bi L.SSL, £L. £^f. Jj y^/l _(4 

cA*/ Zl (/" 

J5-J^)^u r/jt^ r<f\jt r<An 

di */& \f»d&* j/Ji>“(jt> Ji 
J< Vl>^7 -(6-J^) 

7 -J*ZJ -dL)L.ytL.yt2Lj*fldf 

•* ** M 

-<uj 

7 -uftui^r ?c_ 
-$fe*L*4£ 12>*l* 1 1 < 10<9- J%1/ 
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^ jt i3- J* 

- S*— * Sufi— &> 

JtJtfer -yC<i3 

^ o'- k l—Sifi— ijy )ij 

jCuZ&i \J~ -£~uC if 

j"' J^tks/ jjy\j ( 

Jf cji cA’Jt 

t 

- (J^i f^C=- U jV 5 

»J pco JjfejCj' iyi \Ji) <L ^ 

jiff^Ci jt £ji \ <£_ Jst {JlJ if £A.i£ 

ui-> if -J>? 

ji'ii ?t 

i/feW -&U&S±/Sf»>> 

J jO ^ 2^t< 6/Zl *-* fc JjiJjifjus 

cM S< fisr* t-T jci/^ jc^ if (/i .y/ jy^ 

S — Jf/r \.fijf^tr Uf 'tyi'&kL.f 

U^fS^f -jt[Jl{j33J6jsib\it\ Ss> 

f JU ifi \J± c~ uS ^ ~y& 

^UZ^fu^f f^U$c/tJ Jc^Uf 
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(jjjjfiS -A 

Jjl L l/jtf LI 

*» ** 

7 * T 

V ** 7 •* 

U&e-J* ^ i{ / -(4-J 0 )^ 

~'i\fii)c~ \j“£- J[A L~ 

/ijs^ £ &AjjI *L*\)is’j <*L*b 40 

J(Jj^ -(6-J^)j/^c~ j l Uj f T 

-f- J? (iTif Ju/ 

^ (/< {Jj\f ijA c- Jr^ w4 (j£ 

^-4 l* S£- )£> ( -(7-J^ )y^jy 

M 

^i?£i£ /^£ i/t r/i* ir j, ^ 

ij~ 
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(Jj 


cii 

jV/tf Jji ct if*/** (j* 2 " 20 J“- Jfby' 

A**Jk\('f&f\ -(2 -Jp)u5ujy 

\£lj$»j (jlj LjJ* [$>}f cl~ J'Ujt (Jl^T 

S i/l? ^ cA 4 2^ iff i/u* 

-(3-J*) 

(concave fn [j Je ^ 

i£jx£ t" fctf mirror) 

;V/y J5» dji wi 

£. \jf . '// if^ T / JS' c/* Sulty 

-(4 -J*) 


(convex f 1/^ ( Jf ■ T v ^ y 1 ’ 


<=_ (Jjs£ /Jj* u/l U jttaf mirror) 
^»yo > j£\ ^ i (j l? 

_(5-J^) 


fuftfjZ Jrt f L-ytc- /. I 

Ift/ if 



6A 

tSff'ZS' fa; S \S Ji 

SiTi/^^tiJi M-fa)Jf 

Jhfa -(2-dfts\Jj£J)SJ* 

6frC^i\sVjij)i*i. (jif c r c-(\j fj£. 
j/»c~J$fa.jilsSl -(3 -fa)t- 

fa 20 /fa J3 M-jP^uflijst/t 

-(5 - ^ # J/Z >V* 

U^c/> 6 krZ fa/d£ L- b ZZ \faj 

-(5 

# d/* fa 20 

(/i -/(£> (/ ^ jt $ 6L 

-(6-6?)', [fafa^fafa %jt 

y fa/fafajjZ^jj// fa 6 1 % 

fifa/fa* -$l df faj S& '-'I -jZ 

T y • 

-frtT/ 

^uJ'TZi ,y> is^wCiir - iz $ J/ 

** V 

l£<Z.A/< -ijfsl-/£isijZuy* 

* ZbZ 1 6> {/• fa Z/J^ 




<-Hf' 

k\pyiljy»J*bl'$b)l{J1 <L-U 

-<r 

f ^ y* Jlj/ ^vt-" (J^“ 

-0? 

-tf-' f(J£ l/Oily’Cjy^ ju wTl 

1=1x11^ 

-(2-J^)6=2x3^Li/I 

** 7 

J#tfjs9 

ijt ( Table) Jj>(f Xv rX j tf\Jx£ 

-d-J 0 )^^/^ 

/'jX l/l UjX JtfrjCjtl - J 0 

-f-C^H^C/A/c. 

<=- 4- A/'< i-f'T'/’fo>/?£- )J6» 

/o^W 3 ^- c/*-X zCj?. uij&ft 

Jit <4 

ifi£j 10x10=100 c*? 
yX<j iSu 33 -* (X -jX oxi=io 

-(5- jp)»/y&i jX/Xi? 
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ft 10>jlUy*j*20Jtf 

I ^ -JJ £> rfi—y'' \fii) C-- 

* Y v V ? 

/<(£/ Tl I y<LV 

< >W’$ s Tk?*. t -/.£t,t 

(Jl - J -V^/ (J- 0***0 

iSd? Jl ti^i J d* Ufbr 
L}' 

C- jt (J^V Ljidifd'td,!^ 

-vaXliJXd: 1 

d 1 1 'iSt&cL i jt j/\ - (j y» / 

6'fid^^iX iJ* 

-(4,3 -J**) i£jjs\y Ltk c~ 

V V 

f\yt <L. i/Lti. 

<=-(/« 

Jlk 1^ 3U (CiV ^{j. 





ut Sulfur & % 

(3>? ${5 ^^ Jij \ j?* -(^ Jif J* ^ 

-l£ 

- l/cTVJ^Xi 1 If 5 " 1 

^ j£uA i Jk jtf *£ t-(ji 

uh <J£ ^ *))&£ l -/y 

^ -(l-J^)Jl-Us/^l^^4^« • 

• 7 * 

tc/ 3 " ^ i o& ft 

-+-fytlffLf 5 jtlCdtSOjtl 
js/^jiy^j £ £~ &jf t mJ&jZ t— jk 

ZjfjiiJ’jtefilfir tcA 

-cT-A<lf/ (Hooke's Law)^Vl» 

I fsjisd*i*£i{j}% JjJ4 

<£ Jy^ (} u T i Axl f 3 / 1/< 
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( Switch) 

lU&y; 

d-d* (J^ijj£jjl*fJ: 

k C'Ji/’S £- £- <L j£ 

t$jjl^^c^UrvA5i£j$& ~c- 

ifc UK^^- e-J 1 -OiJj^iJllriSi/y 

c^l/ S UM t-l * J) Jsj 

d-£-<f- <J* vilest (/^(resistance) 
lfls<£ tffl Jly? ^,1988 



•# * 

d^u^u^jc^^ififd^d 1 f d? 

t 

L li/r- 

iJPV /£* Zl J"l 
U«J£ -(l-J 5 );^^^^ 

V ♦ * 

~(2-JP')j l kLljy'j/)jd?? t £' 

[Sfc^sf 

£- £. U<> &4 ifd 1 

d*^ tj/2 

Oy -mSa brf tJjZjvf 

~(5-JP) 



( Chromatography) 



J'lrJMjzSi 6* <Jv ( -Vl 1>(^ 

V ** 

ij’u / Lj>L«y£- 

*s ✓ 

c-/*c~ jl / i-l / ifi 

*ij 

^ t>r lA 

(if (i^y s> w -if/ —--if / Jl 

Ai i/» U-t^ '■/* U~**U~ i/M * if If** 

-(2-t/)£i/ r/L/Ji 

J i j^y ^C( if j &V j* Jy > BXiKf 1 

ijl/ ta/ /&/ if JT»<£Jv.jI i>y*/ i -jj 
^-^ vbjV jlf/llh jbiiv 

* “ T 

l^l)b5iV ijfii ((ji/vjj/ 

-(4-J^)ifl f ^<yU^ 

* * m 

5 jt 'f/L Z 

<s^(jl&v(j.>?(J'y -■»/ 

A>A>fe>r/ jfr-Ti/iJjv -^bjliiCil 

IP V ** 

^,/(/i - if if u$%. jy/Li^(ji^jv 
yjj/ /Jf i/j/zl J i^iv i. (^c_. (// 




U$J>b f c- jSlC 

lj >& tf Jf t £ JV ^>j> A f\ «£_* 

d^-c U^ J -J^lf-tf 

•# / 

u£ <Ji jt (jif Jfe <£/<j^s ^ (T^y 

Lf‘>% ^ L jy/j \Jj L <^f)/c i- ^ k^5j 

♦ 4 *♦ 

*• , 

vjf «c_ ji^y Twfjvjif JkC_ y^ jj>y 

- <£_ t" l> k-»£y 1/ U" 

lx/j< ty U Tc< I^LjCI iyi_ k (j (& 

\S" \0x5£-j)\&i^f~i^lijt\j'l (jvjl 

^ g iUl/^y £ £ (j//^/Ol ^ 
bfi.f j^gisiu 

* H 

^ ^ /^- Mv n </^» A_ a r 

* 4 

(/<^i i/>f utfus^ogZ, S^i 
\y*\Jl\j\ , J> c^v^if 

- C* >Ai? 

O&Jv Jtrf50 wJ/\s^ (/jy> 
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^ '^ amr Ir ^ 


. 'wdor ^s 




Xj mJ ti 


A IT A A A If 


n A m 
rt n 


A 

F«l 


£ .A fca* ^ ^ 


*>< ^ ^ 


rti m m 4 k lr ^ 

k it % t jBBfc ^ 

u y >MMs Wlalkjl 

I 4 f i 

i& 4 . ^ 


WHIBBH vmm «■> mi 

. Si K ft 

^n £ f 

S 8 ^ 
ft, A A 


^ ^ ir A « ®* k 

V & W B hamaasd felfiflJ _ / 

/V r^ gA, 

A^ /V A M. 'A r A 

i’n. iv, i"”, h t*t 


^TWTw 


4^Aal i (fe|J 1 yj| 

« 4 ^fi ^ ^eA ts aS 

A w A S jgft Aa 

i ^ f £ *-> IS. 


a 

Jl 





w 


i y v< 


M 


A 


A 
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— 'Cic ft) 

if- 

V 

♦ ( ** « m 

** t* •* ** 


I 


(AT((/i ‘2^Ly)''c/</crv^^(^tr &>ij/£" 




tWSpbA U-4fV c> < 5 (2)(c) J) (j£f <J*\stn)'f/ 

Mjtju 

ij^J'iJ^ip/c*' \y£, 1 1 ij' t* t ii ) \j u* 1 1 i ift i — f ij b) i [//ij y j -7^ 

tfis))^ f(J-*lsCL- £?’ t/j^ lJ)S<zLl ☆ 

:< f-fc J (* "Y i OV^/ 6 \ <C £• [j I 

jvlPfclrV "fr 

, 

L/y^VJjyrUy^l ☆ 

- bXzsfrifbii' tb/^yc tly^Ojt{j L jfi • l*y ^ <j * Cty l^(/£V jl£l ^ »J ^ 
vV>V r^( »r,_ L^C, rrf^jiC'fsJz^tj,) 

** M ♦ M 

ylSiU^A c/ d 1 £L b fai u <L tft&t/jujc y <£ 4, s/^ ££. u> 1 <j£ 




u^i^/ij^£i _ 4_X^» i(ji^l u^iv y 1 ^ 




